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(54) ELECTROLUMINESOENT ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an EL element having highly 
efficient luminescence with a simple treatment process, by utilizing a 
dielectric insulating layer having translucency and a high dielectric constant 
at a low temperature formed by using high quality and high crystalline 
property retained by sulfuric phosphor powder and oxidic phosphor powder 
used in the past has. and a Sol-gel method. 

SOLUTION: In this manufacturing method, a deposited luminescent layer 
comprising translucent dielectric layer 2 with a high dielectric constant to 
be dispersed with at least one kind of phosphor powder 1 Is formed on an 
electrode layer having a metal membrane or a transparent oonduotive 
membrane formed on a ferroelectric ceramic sheet such as barium titanate, 
glass or ceramic serving as a base 3, and an EL element having a structure 
having the deposited layer sandwiched by a transparent layer 4 and a 
confronting electrode layer 5 is provided The deposited layer contains the 
phosphor powder 1 dispersed, partially dispersed and partially deposited or 
entirely deposited and comprises a translucent dielectric layer with a high 
dielectric constant. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electroluminescent element to which at least one sort of fluorescent substance powder is 
characterized by the structure which formed on the base distribution or the deposition luminous layer 
which consists of deposition or a translucency quantity dielectric constant inorganic dielectric layer all 
deposited on the base on a distributed part base, and was inserted in the transparent electrode layer and 
the counterelectrode layer in part. 

[Claim 2] The electroluminescent element according to claim 1 said whose base is a ferroelectric ceramic 
sheet. 

[Claim 3] The electroluminescent element according to claim 1 characterized by forming a deposition 
luminous layer according to claim 1 on the metal thin film formed on the base which is glass or a ceramic, 
or a transparent conductive thin film electrode layer, and coming to form a transparent conductive 
electrode layer or a metal-electrode layer on it. 

[Claim 4] The manufacturing method of the electroluminescent element according to claim 1. 2, or 3 using 
the deposition luminous layer which performs and forms baking or heat treatment in a controlled 
atmosphere under the conditions of the range which leaves the translucency of this dielectric layer after 
using a sol-gel method and forming on a base the translucency quantity dielectric constant inorganic 
dielectric layer which constitutes a deposition luminous layer according to claim 1 . 

[Claim 5] The manufacturing method of the electroluminescent element according to claim 4 which puts in 
order and forms each deposition luminous layer which consists of two or more sorts, for example, red, and 
three sorts of fluorescent substances which are green and blue and emit light using a patterning technique 
on the same field using a manufacturing method according to claim 4. 

[Claim 6] The manufacturing method of the electroluminescent element according to claim 4 or 5 used for 
manufacturing an illumination lamp and a display. 
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DETAILED DESCFOPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an electroluminescent element and its manufacturing 

method. 

[0002] 

[Description of the Prior Art] An electroluminescent element (it is called an EL element below) is studied 
to the application to a plan type solid-state luminescence display for many years, and has deep-rooted 
expectation to the utilization. This EL element On structure, A metal thin film or a transparent conductive 
thin film The piece discontinuous construction or this fluorescent substance luminous layer thin film which 
consists of a crystalline fluorescent substance luminous layer thin film and a crystalline dielectric 
insulating-layer thin film on the thin film which consists of duplex discontinuous construction inserted with 
this dielectric insulating-layer thin film on the formed glass or a plastic film substrate a transparent 
electrode layer or a metal thin film electrode layer It is divided into the organic distributed type 
characterized by inserting the luminous layer which makes homogeneity come to carry out distributed 
binding of the thin film form characterized by forming, and the fluorescent substance powder into an 
organic system dielectric binder in a transparent electrode layer and a counterelectrode layer. 
Conventionally, about the luminescent color of an EL element, only the thing of green luminescence and 
bluish green color luminescence in Cu addition zinc sulfide (ZnS:Cu) system organic distributed alternating 
current drive thin film EL element is used for the yellow orange luminescence list in Mn addition zinc 
sulfide (ZnS:Mn) system or a terbium addition zinc sulfide (ZnS:Tb) system duplex discontinuous 
construction alternating current drive thin film EL element. 
[0003] 

[Problem(s) to be Solved by the Invention] In the case of the above-mentioned thin film form EL element, 
the electric field which a fluorescent substance luminous layer and a dielectric insulating layer are inserted 
in a serial to an external power, and require them for this luminous layer by any type of a piece insulation 
and duplex discontinuous construction become remarkably weak, and high brightness luminescence is not 
obtained. Therefore, it has translucency and development of the dielectric insulating layer of a high 
dielectric constant has been a technical problem. On the other hand, the crystallinity of this thin film 
luminous layer is raised, and when elevated-temperature heat treatment for obtaining high brightness 
luminescence more uses the glass substrate, there is a problem that it cannot introduce. Then, it is 
pressing need to realize the thin film luminous layer which was excellent in crystallinity with low 
temperature. On the other hand, although the thin film EL element which introduced the high dielectric 
constant ceramic sheet as this insulating layer is proposed, since the processing conditions for making it 
function as this insulating layer and the processing conditions of this fluorescent substance luminous layer 
do not have consistency, there is a trouble that a treatment process will become complicated. In addition, 
in a fluorescent substance thin film, especially the latest plural system oxide fluorescent substance thin 
film, even if it can perform elevated-temperature heat treatment, since it is difficult, raising the crystallinity 
will have the problem that high luminous efficiency like fluorescent substance powder is unrealizable. In the 
case of the distributed EL element, compared with the thin film EL element, the component structure was 
very easy, but the binder used conventionally had the problem that a dielectric constant could not impress 
high electric field to a fluorescent substance efficiently low therefore. The fluorescent substance which 
can be used practical is only principle top Cu addition zinc sulfide, the component which has high 
luminescence brightness was not obtained, but the luminescent color was also restricted. And since sulfide 
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system fluorescent substance ingredients, such as zinc sulfide, were sensitive to moisture, when making a 
component drive for a long time, they had to take the severe measures against moisture proof, and had 
become the greatest factor of a raise in cost. 
[0004] ' • • • 

[Means for Solving the Problem] Recently, researches and developments of the high brightness EL element 
which used the very strong oxide system fluorescent substance for the luminous layer to moisture are 
activating, for example, the sintering barium titanate (BaTi03) ceramic top which is a ferroelectric as 
Japanese Patent Application No. 2-254649 which becomes applicants' invention and Japanese Patent 
Application No. 2-256474, and a substrate-cum-an insulating layer — Mn addition silicic acid of a silicate 
system fluorescent substance — zinc (Zn2Si04:Mn) — the EL element in which the thin film luminous 
layer was formed is realized, very — recently — Mn addition zinc gallate (Zn2Ga04:Mn) [ — : in a patent 
application — high brightness green luminescence is realized in the thin film EL element using Japanese- 
Patent-Application-No. 7-212332]. further — Mn addition oxidation gallium-calcium-oxide [ — : in a patent 
application — high brightness luminescence is realized in the thin film EL element using Japanese-Patent- 
Application-No. 9-95131]. 

[0005] In order that this invention may carry out one effort solution of the above-mentioned technical 
problem, the dielectric insulating layer which has translucency and a high dielectric constant at the low 
temperature formed with the high crystailinity sulfide system fluorescent substance powder used from the 
former, high crystailinity oxide system fluorescent substance powder which was described above, and a 
sol-gel method tends to be used, and it is going to realize the EL element which has efficient multicolor 
luminescence by the easy treatment process. Namely, on the electrode layer which formed a metal thin 
film or transparent conductive thin film:4 in this invention on the glass shown as a base 6 of ferroelectric 
ceramic sheet:3, such as barium titanate of drawing 1 and drawing 2 , or drawing 3 , or a ceramic as shown 
in drawing 1 - drawing 3 As at least one sort of fluorescent substance powder shows 1 of drawing 1 . 
distribution or the deposition luminous layer which consists of distributed part deposition or translucency 
quantity dielectric constant inorganic dielectric Iayer2 all deposited in part as shown in 1 of drawing 2 is 
formed. This EL element that has the structure inserted in the transparent electrode layer 4 and the 
counterelectrode layer 5 is offered. It is important to consist of the high dielectric constant inorganic 
dielectric layer in which this deposition luminous layer has translucency, including fluorescent substance 
powder here. Applicants have invented conventionally the EL element of the structure which sandwiched 
the luminous layer which consists of deposits which serve as a powder fluorescent substance made to 
deposit on a base from this powder fluorescent substance, congener, or a different-species thin film 
fluorescent substance on it with the transparent electrode and the counterelectrode [patent application 
Naka:Japanese Patent Application No. 8-95958]. In such an EL element, it is necessary to impress high 
electric field to homogeneity for the powder fluorescent substance deposited on the base, and a big 
electrical potential difference must be applied to this component. Therefore, the technique of impressing 
homogeneity quantity electric field to this powder fluorescent substance layer is taken by introducing an 
insulating layer, and impressing a very big electrical potential difference from the outside, or adopting a high 
dielectric constant dielectric ceramic sheet (opaque) as this insulating layer By having introduced the 
transparent high dielectric constant inorganic dielectric layer which was not able to be conventionally 
realized instead of a thin film fluorescent substance layer (a transparent fluorescent substance deposit is 
included) which was described above, as a base, it is the point which can also use glass and a ceramic and 
is enabling broad application, and differs [ greatly ] from the configuration of the conventional thin film EL 
element and is epoch-making not to mention a ferroelectric ceramic in the EL element which becomes this 
invention on the other hand. By the way, this deposition luminous layer that constitutes the EL element 
which becomes this invention The metal salt, organometallic complex containing this fluorescent substance 
powder and each configuration element of this dielectric layer, Start ingredients, such as an alkoxide, 
acetate, or acetylacetonate, are used, a sol — producing — for example, the inside of this sol — 
fluorescent substance powder — mixed distribution or a part, distributed part deposition or after making all 
deposit Or after mixing each sol containing each configuration element, hydrolysis and desiccation gel are 
formed for this sol. and the purpose of this invention is attained by heat-treating in the range which left 
translucency succeedingly. 

[0006] In addition, an ingredient with the above-mentioned well-known transparent electrode layer, for 
example, a tin oxide system, an indium oxide system. That it can form by a usual vacuum deposition 
method or a usual spatter etc. using the multiple oxide system transparence electric conduction film 
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ingredient containing a zinc-oxide system or II group, an III group, or at least one IV group element, of 
course It can also fonm using said same process using the organic solution containing the metal salt 
containing at least one sort of 11 groups, an III group, or IV group element, an organometallic complex, an 
alkoxide, acetate, or acetylacetonate. 

[0007] On the other hand, in this invention, after forming the above-mentioned deposition luminous layer, it 
has proposed that this EL element can be manufactured by performing baking or heat treatment in the * 
range which left translucency into the oxidizing atmosphere which controlled the inside of a controlled 
atmosphere, i.e., nitrogen gas, or air, or oxygen tension. 
[0008] 

[Function] In the EL element concerning this invention, it has the structure where the high quality quantity 
crystallinity which fluorescent substance powder (it is generally baking powder.) has is utilizable for the 
maximum. Moreover, adoption of spherical fluorescent substance powder is effective in raising a filling 
factor. Furthermore, since crystallinity is excellent, when the generation effectiveness of the hot electron 
at the time of high electric-field impression increases, fluorescent substance powder of excitation 
efficiency of an emission center improves sharply, and has the operation effectiveness that high 
luminescence brightness is obtained. Furthermore, the EL element which becomes this invention can be 
manufactured practical very cheaply from it being simple component structure. Moreover, this component 
structure that becomes this invention has the degree of freedom which can offer the EL element of double 
discontinuous construction called a metal-insulator-semi-conductor-insulator, when this fluorescent 
substance powder offers the EL element of piece discontinuous construction called a metal-insulator- 
semi-conductor or double discontinuous construction called a metal-insulator-semi-conductor-insulator in 
part distributed part deposition or when having deposited all, and it is distributing on a base. Since this 
dielectric layer has translucency and it has the large dielectric constant with any structure in addition to 
the ability to use the light from this fluorescent substance effectively, there is the operation effectiveness 
that high electric field can be impressed effective in this fluorescent substance. Furthermore, in the EL 
element which becomes this invention, since this fluorescent substance is surrounded in the translucency 
quantity dielectric constant inorganic dielectric layer, it is not necessary to take installation and the cure 
against moisture proof of a special binder, and there is the big operation effectiveness that it can 
manufacture cheaply. Since the translucency quantity dielectric constant inorganic dielectric is introduced 
in this invention as stated above, all the kinds that are not in the former of fluorescent substance offers 
the path which can be used effectively. Consequently, as well as full-color-izing which makes multiple 
color-ization of red, green, blue luminescence, etc. the start, since the EL element of white luminescence 
can also be manufactured cheaply and easily, an extensive application is expectable. An example explains 
this invention below. 
[0009] 

[Example 1] Translucency BaTiOS dielectric layer which distributed (Manganese Mn) addition zinc gallate 
(ZnGa204:Mn) fluorescent-substance powder 1 on ferroelectric BaTi03 SERAMIKKUSHI-T0:3 using the 
sol-gel method as shown in drawing 1 : The deposition luminous layer which consists of 2 was formed. That 
is, the equimolar ratio mixture of barium ethoxide (Ba2 (OEt)) and titanium isopropoxide (Ti4 (0-i-Pr)) was 
first dissolved into the mixed solvent which consists of the methyl alcohol (CH30H) and methoxy ethyl 
alcohol (CH30C2H40H) of a volume ratio 3:2, and the sol was produced. Next, after mixing to homogeneity 
the ZnQa204:Mn fluorescent substance impalpable powder separately produced into this sol, the BaTi03 
translucency gel which contains this fluorescent substance powder for this sol through hydrolysis and 
desiccation at 100 degrees C or less was formed, and it heat-treated at 500 degrees C succeedingly. a 
next spatter — aluminum addition zinc-oxide (ZnOialuminum) transparent electrode layer — aluminum 
counterelectrode layerS were formed for 4 on the surface of the opposite side, respectively, and the EL 
element was produced. The typical luminescence brightness-applied-voltage property of this EL element is 
shown in drawing 4 . High brightness green EL of highest luminescence brightness 1020 cd/m2 was 
obtained from this drawing at the time of a 240V or 1kHz drive. Various fluorescent substances available 
instead of ZnGa204:Mn fluorescent substance powder. For example, it also sets to the EL element 
produced using Zn2Si04:Mn, BO(Y, Gd)3:Eu. Y203:Eu, Y202 S:Eu, BaMgAI10O17:Eu. or ZnS:Mn. Driver 
voltage and the luminescent color have realized 350V and green, 250V and red, 200V and red, 200V and 
red, and the engine performance that bears 250V and a blue list at use called 120V and yellow orange, 
respectively. Moreover, the particle size of the above-mentioned fluorescent substance powder was 
adjusted like drawing 2 , and even when the deposition luminous layer set to distributed part deposition or 



http://www4.ipdljpo.gojp/cgi-bin/tran.web.cgi_ejye 



2004/05/06 



4/6 page 

fluorescent substance powder 1 made to all deposit from translucency BaTi03 ceramic-dielectric iayer2 in 
part was used, the almost same result was obtained, furthermore, the inside of about 1000 degrees C 
[ after settling Ga203:Mn fluorescent substance powder on ferroelectric BaTi03 SERAMIKKUSHI-TO:3 like 
drawing 2 using the solution fully distributed in the acetone similarly ] air — 5-hour heat treatment — 
giving — luminous layer 1 — fomriing — a it top — this — translucency BaTiOS dielectricHayer2 were 
made to deposit In the EL element which formed and produced two electrodes like the account of Gokami, 
green luminescence of 940 cd/m2 was obtained at the time of a 250V or 1kHz drive. Here, also when an EL 
element was produced similarly, using screen printing as the deposition method of application of this 
fluorescent substance, the almost same luminescence property as the case where it is based on a 
precipitation method was acquired. 
[0010] 

[Example 2] This fluorescent-substance powder that performs heat treatment for 20 minutes at 900 
degrees C after precipitation spreading and among air on ferroelectric BaTi03 SERAMIKKUSHI-T0:3 which 
show the Y2Si05:Tb powder which is a green luminescence fluorescent substance to drawing 2 in the 
acetone solution containing it, and is shown in this drawing: 1 was made to fix on a ceramic sheet. The sol 
which hydrolyzed and produced the solution which consists the equimolar ratio mixture of the same 
approach as an example 1, i.e., barium ethoxide, (Ba2 (OEt)). and titanium isopropoxide (Ti4 (0-i-Pr)) of the 
methyl alcohol (CH30H) and methoxy ethyl alcohol (CH30C2H40H) of a volume ratio 3:2 after that was 
coated on this fluorescent substance with the dip method. Desiccation gelation was carried out in 
nitrogen-gas-atmosphere mind after that, heat treatment for 10 minutes was succeedingly performed at 
about 900 degrees C among air, and the deposition luminous layer containing Y2Si05:Tb fluorescent 
substance powderl and translucency BaTi03 ceramic-dielectric Iayer2 was formed. After repeating this 
actuation 1 5 times, aluminum counterelectrode layerS were formed for aluminum addition zinc-oxide 
(ZnOraluminum) transparent electrode Iayer:4 on the surface of the opposite side by the spatter, 
respectively, and the EL element was produced. The typical luminescence brightness-appiied-voltage 
property of this EL element was the same as that of drawing 4 almost. The highest luminescence 
brightness was 950 cd/m2 at the time of a 220V or 1kHz drive. The luminescent color was green and high 
brightness was obtained. In addition, the dielectric layer which has translucency at the temperature of 400 
degrees C or more in the case of the above-mentioned heat treatment: 2 was obtained. Moreover, also in 
the EL element which patternized the slurry which consists of this fluorescent substance powder on this 
ceramic sheet using screen printing, and carried out spreading formation, the almost same luminescence 
property was realizable. The highest luminescence brightness was green luminescence of 670 cd/m2. 
Moreover, Y2Si05:Tb fluorescent substance powder : 1 is produced from the sol of an yttrium (Y) alkoxide 
and tetraethyl orthochromatic silicate (TEOS). It applies on this ferroelectric BaTi03 SERAMIKKUSHI- 
TO:3 mentioned above using the spin coating method. After carrying out desiccation gelation, the almost 
same luminescence property was acquired also in the EL element which repeated the same process as 1 5 
times, and formed and produced the deposition luminous layer which contains translucency BaTi03 
ceramic-dielectric layer:2 with a sol-gel method still the more nearly same on it. In addition, the sol 
containing this fluorescent substance component was gelled on this ceramic sheet, the sol which contains 
this dielectric component succeedingly was introduced, and the almost same luminescence property was 
acquired also in the EL element which formed and produced this deposition luminous layer according to the 
heat treatment process for 60 minutes at 700 degrees C through humid gel and desiccation gel. Even if it 
used other various available fluorescent substances instead of Y2Si05:Tb fluorescent substance powder, 
sufficient luminescence brightness which is equal to use similarly was obtained. 
[0011] 

[Example 3] it is shown in drawing 3 — as — as a base — glass substrate: — 6 tops — ZnOraluminum 
transparent electrode layer: — 4 was formed and the deposition luminous layer containing translucency 
BaTi03 ceramic-dielectric Iayer2 which distributed Ga203:Mn fluorescent substance powderl using the 
same production approach as this sol produced in the example 1 was formed on it. besides — a vacuum 
deposition method — aluminum counterelectrode layer — 5 was formed and the EL element was 
produced. Green EL of highest luminescence brightness 800 cd/m2 was obtained at the time of the 250V 
or 1kHz drive of this EL element. Even if it used various available fluorescent substances instead of 
Ga203:Mn fluorescent substance powder, the almost same luminescence brightness was realizable. In 
addition, even if it used the alumina substrate as an opaque ceramic instead of the glass substrate, the 
same result was completely obtained. 
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[0012] 

[Example 4] The same approach as an example 1 is used. As fluorescent substance powder Europium (Eu) 
addition yttrium oxide (Y203:Eu);a, Three kinds of Zn2(Si. germanium) 04:Mn;b and BaMgAI10O17:Eu;c are 
adopted. Screen printing is used. On ferroelectric BaTiD3 SERAMIKKUSHI-TO Width of face of 0.2mm, It 
applied carrying out patterning of the 10 sets, respectively having used stripeiA, :B, and :C with a die length 
[ of 50mm ]. and a thickness of 0.01mm as 1 set, and the stripe pattern of the humid gel containing BaTiOS 
was produced. Then, desiccation gelation was carried out in nitrogen, heat treatment of 1 hour was 
succeedingly performed at about 500 degrees C among air, and the deposition luminous layer which 
consists of a, b. and c was formed. The mask was used on it, by the spatter, the aluminum addition zinc- 
oxide (ZnO:aluminum) transparent electrode layer was formed in the shape of a stripe, aluminum 
counterelectrode layer was formed in this deposition luminous layer part on the surface of the opposite 
side, respectively, and the EL element was produced. When this EL element was driven by 250V and 1kHz, 
the luminescence brightness of 800, 1000. and 120 cd/m2 was respectively obtained from a, b, and c part 
in red. green, and blue. In addition, only each width of face of a, b, and c was set to 0.05mm, and when the 
EL element was produced and driven by the same approach as the above, luminescence which is visible to 
white yellowish green with the naked eye was presented. In addition, even If transposed to the glass 
substrate and the alumina substrate with the said ITO which coated the indium stannic acid ghost (ITO) 
transparence electric conduction film (transparent electrode) instead of, the almost same result was 
obtained. [ above-mentioned ferroelectric BaTi03 SERAMIKKUSHI-TO ] Moreover, it was effective to have 
inserted the black stripe which is not contributed to luminescence among Stripes A, B. and C, when raising 
contrast. Furthermore, 50 sets of try dot patterns which make 1 set a, b. and c of red with a diameter of 
0.02mm, green, and blue luminescence instead of a stripe pattern were formed, when light was made to 
emit by the same drive as the above of the EL element which formed the transparent electrode layer for a 
passive-matrix drive, and the counterelectrode layer, respectively, and produced them, it is at the a, b, and 
c coincidence drive time and luminescence which looks being almost the same as that of a top to white 

yellowish green with the neked eye be presented. 
[0013] This invention is not restricted to the above-mentioned example, and can use the fluorescent 
substance for Braun-tube CRT, the fluorescent substance for plasma displays, the fluorescent substance 
for the Hui-RUDOE missions display, the various fluorescent substances for lamps, the fluorescent 
substances for EL, and all fluorescent substance ingredients other than this for said fluorescent substance. 
Furthermore, using transparence electric conduction film, such as a tin oxide (Sn02) system, and an 
indium, a stannic acid ghost (ITO) system, in addition to the ZnO:aluminum transparent electrode layer 
illustrated in the above-mentioned example does not interfere at all. Moreover, the forming method can use 
a spatter, not only vacuum deposition but a sol-gel method, and all the other approaches. Here. BaTi03 
was indicated as a translucency quantity dielectric constant inorganic dielectric layer as one example. 
However, this dielectric layer does not necessarily need to be BaTi03. 
[0014] 

[Effect of the Invention] While according to this invention being unable to use as a luminous layer 
ingredient of an EL element conventionally and offering the path which can use the various fluorescent 
substances which were inadequate in property by the very easy and cheap approach, the high luminous 
efficiency which was not able to be attained in an old thin film fluorescent substance can be pulled out, and 
the effectiveness is greatest. Namely, since the oxygen acid salt system fluorescent substance, oxide 
system fluorescent substance, or sulfide system fluorescent substance known as the existing electron tube 
and the existing fluorescent substance for lamps is introduced, the high quality quantity crystallinity which 
fluorescent substance powder originally has can be used as it is, and it is effective in the ability to offer 
the EL element of high brightness luminescence in a easier process. And there is big effectiveness of not 
needing the special cure against moisture proof. Consequently, it is not caught by the class of old 
fluorescent substance, but white luminescence can also be easily realized as well as red, and green and 
blue multicolor luminescence and full color luminescence. Namely, power is greatly demonstrated as the full 
color luminescence plan type display, the multiple color or the white illumination lamp and the various 
pattern displays which harness the features which are field illuminants, or the high brightness white tooth- 
back light source for liquid crystal displays, and it is effective in the broad application which is not in the 
former being produced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] - 

[Drawing 3] : Cross-section structural drawing of the EL element by this invention 

[Drawing 4] : The typical luminescence brightness-applied-voltage property Fig. from an EL element using 
ZnGa204:Mn as fluorescent substance powder 
[Description of Notations] 

1 .... Luminous layer which consists of fluorescent substance powder 

2 .... Translucency quantity dielectric constant inorganic dielectric layer 

3 .... Quantity dielectric constant dielectric ceramic sheet 

4 .... Transparent electrode layer 

5 .... Counterelectrode layer 

6 .... Glass or ceramic sheet 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 31 
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[Drawing 41 
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(54) 31Ui;ha)U^^y^>7.m^AZf^<DStmm 



(57) [S*!J] (ftlEW) 




SIS * -5 ?:}f5fiS L -CJ^c -2, C i ® i t 

•r^li«^*®?rfflt^-2.gS*ll 1 . 2*/c«3tB48©x 
|BJ— ®±tcife'X-c?KfiS;-r-E)l«5j<^4te*E©xbi' ha;i/ 

[0 0 0 n 
[0 00 2] 

aBJ®ffi^*fc«^ISj!Jlia«ffiSS:?f?fi£C.fcC: i iritis 

g§IS (Z n S : Mn ) ^-^^f-JU t'-i? AasflnWtffilS (Z 
n S : T b ) -S*S^«J jtSSijfelEittfSlg E L^^tc*5 

IS ( Z n S : C u ) 3SWti^flJ(ff$3^?j&lg«i)^SiE L^^F• 



i^raaOOO - 1 95 67 4 
2 

[0003] 

[feHJ*s|Syil^J:^<!:-rSISga] ±f2L/caSlg}gEL3R 
M^EL^^©1S^. WMEL?g^iCl:b'<-€-©*^1«jg 

«9P^{cls*t?*-S3&i. 8e*^fjffl Stir •Y^i'- 

h <b©®:^©^H<!: )t o r t>/c. 
[0 00 4] 

l/1l5!)r^C»K{b!KJ^m*{*?:fflt-»/c!S)ifSE L^^^© 
W5^P^m*5rg^^bOT(-»•2). tfUtf. «W^6©f6WK: 
!5:€)!^8i¥2 - 2 5 4 6 4 QRUm^^Z - 2 5 6 4 7 

4 , mmmm.m t l r^^«r*r-* u%m^^ >@$>'f 

y-iJA (BaT i O,) 42^ 5 ^±.f^*r '(WMWI^ift 
^<OUnmm*r ^Wmm (Zn.S i O, : Mn) UhU 
ISie5fe®5rfl5R£bfcE L3R^=&||!lbTt,i-S, {r<*Ja 
•CliMn^^JjaffilS^U- h (Z n.GaO, : Mn) 
rp^ii* : !RfBK¥7 -2 1 23 3 2] «:ffll.>/cSSI»E L 

Mn^fiaKffc^';'t»A-K{b*Jt''>'i'A [#l¥*ii54J: 
!|$l!«¥9 -95131] ?:fflt,^/cJS®E LfS^-Kfel^ 

[0 00 5] *^HBti, ±ie^ss*-^ft?T?i^€.fc*- 

±tat/cJ: '!)^citil^B%ttB?lb«»^»3t(*t»*<!:y;W • V 



(3) 

3 

m^tm^^m i © i fc^-r cri < ^ts:. t, o < »0 2 
© 1 icmrct < -sp^fts— sm^«> b < ta^^its l 

3lcf* i ISIS 4> t < «SSaiEI8m3te<*<!: 6 *ii«ISt? 

<DE Lm^i^m mt^^m^p ^mw-s - 9 5 9 5 

8] L-cc^s. c©j:0!feEL3^^{c*j(,>r». mw± 

r ee** ii r j^j: «^ tcmn tmrnmrnrnm^wm * 
i^tD^^Bifigi fco-s^t?. '(H^ommE Lmf-oym 

c 0 0 0 6 ] i^, ±smmmmmit. 4::*p<dw*4. e^a^ 40 
ta. w^^ism. T^t-^+'^K. T-bf-- h*>st4* 

[0 00 7 ] fl^T^. *f£(!g-CW±teb/clttS^)S?rB 
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[0008] 

[f^ffl] ^^H^tcC^*EL^^^-C», ^?tf*^* (-flS 

V Vo >©*fetiSja^*Si« $ s c J: 15 ^ 
fihtl-^'>\'^mn^ifi:^i>, 2 6fC, *|%Bg{CAj:2>E L 

it* ?>c>ts:#js -iM^iSf*- -*ei®<* i c> ^ 2 Site 
*e#(* - - iteis^* i (, ^ 5 2 «iteiit«ea© E L 

efe^^t®EL^^^> Office. *^-:)^^(cS!{jtaj*-5>J: 
[0 00 9] 

mt&m 1 ] 0 1 K*-r<l: -5^^ • y;uiS*fflCi-r 
?SSim(*BaT i fi^- V : 3±tC-v'>*' 

> (Mn) mxm^iil"- h (ZnGa.O, :Mn)« 
: 1 ?r»fl4 $ l±fcjg?tttB a T i Cfl^f* 

f^*)fjM.X. h + J^K (Ba (OEt),) i9^3f>-rv 
7*ad<^=i^ K (T i ( O - i - P r ) , ) ©^■^e^l'tbM 

i?«J:b3 : 2©>?^JUTJU=i-Jl' (CH,0 
H) h+Vi?-JUrJU3-;l' (CH,OC,H,0 
H) 7!pp.^<cSil^®i®ct>«:?gftgo-/Ji'*ffSiL'fc, 

5R41^— (Cig^L/ca. CO'yjU$:ttI*53-^. lOO'C 



5 

(ZnO : A 1 ) 2?B«flgiS : 4*. ig*f fflUtDggD^ A 

ig4CC7T^*ro [5]HJ:0 2 40V. 1 k H z SgiftB^tcfcti 
rgiS#i7t»S 1 0 2 0 c d/ai'(D]gll5Ki^feE L;!?^ 
f#6n/Co ZnGa,0* : Mn ^7K:<*©^OK^ 0 tcA 

<Y, Gd) BO3 : Eu. Y,0, : Eu. Y,0,S : 
Eu. B aMg A 1 joOw : E u^-SC^fJZ n S : Mn 

^ffli^rf^siL/cEL^^-«:4di^r*>. mmmEL-^^ 
fett-en-ena 50 V -jife. 2 50v-gj^fe. 200 

V • 2 0 0V- ^fe. 2 5 0V- weatD^'^c 1 2 
0 V -m^ieiC^^i^ffl&cW^^tiSg^llfir^/Co s 
/c. ia2(DJ:^w:±IS«7tf**a5^<Das*iHgSl/. -SB 

i^^-s^mmh b < iit^^ims'^tcmyGi^m^ : 1 1 

S*ttBaT i 03-fe75 e^Umf*]! : 2?&^63&Sitt 

tC+^(C^»5-a-/c?giS^ffll\ [a2CDi:'5CC?S^m(* 
BaTi O.-fe^ ^ ^iv-- h : 3 ±tCit® Siii^c?^. 
$^1 00 0 'CCD^^-V 5 B$Pe1»,Mfi*ifi L , fg^fe® : 

^'gi^L3^cE LlRT-iCfeC^^r. 2 5 0V, lkHz!iBK|D$ 

94 0 c d/m'cOl§fel%7t/)n#^ti/c„ CCV. mm 

[0010] 

*ti*^ifr-fe h>rg?ig43tcr02tc^'r?S^S 
^m*9 0 o-cr2 o^rei^s^SfeuRiaccTn-rigm 

(Ba (OE t ) ^) t^^y^vy'aTT^^iy}^ (T i 
(O - i - P r ) J (Dm^)Um^m^. ^tt3 : 
2CDy^;l/r>H/n-;l/ (CH,OH) i-^ h=^t^x^;l/ 
TJUri-JU (CH,OC,H.OH) f)^hts:i>m&^Mii< 

?I^M^^fl*ft9 0 O'C-Cl 0 5>PflcDjyi5Jiai*Afe 
YiS i O, : Tb:^:)tf**9^ : 1 iiSTlci^BaT i 
Oj -fe -7 ^ i^mmi^m : 2 4^0ii«»3tB*Jf?^L 

r ^ A?^jjnMfkffiis ( z n o : a 1 ) mm'mm 

® : 4*. J5>Ptffl'J(D^mA 1 Stf^mffi® : 5*^n^ 
nff^^O. EL.5R^^4f^l//Co CtDELS^GDttSiW 

&m§^mmt. 220V. 1 kHz.ffiittB#{c*>ciT9 
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5 0 c d/in'r*o/co **fet*gie-CBi»fi*^f#6 

n/co 1^. ±fe?»K^sco^4 0 0"ct(±cDSSrS7feft 

viPiy- h±«:yN-^--WtL/r^^^^L/cEL^T-«: 

:7B?a«6 70 cd/m'CD$i^fe^r^>-:»/Co */c. 
Y,S iO, : Tbm*««J*: 1 4>f -.^ h >; ( Y) 
r;Ur2^=5^ Kix h^x^jl/:f;l/yt^ij>r- h (TEO 

)V • y;Ua&Ccj:t)jg>lc:^BaT i O^-fe-^^ tJ^illlf* 
m : 2«^t^iSa«^B4 I 5 Isll5l«<DXfi4«!IOigL/ 

\/Jl/;$:2gAL. SiSyjl/. fSftgyjU^Jgr 7 0 0 'CT' 6 
S i : Tbm:*l*3»*<Df^0«:fficDA*^oJfte/j:S 
[0 0 1 1 ] 

t^te0^3 ] 0 3tc^*rJ:^tcSft£Lr:^^XS1g : 
6±CCZ nO : A 1 : 4*ffJj«U. -^0±CC 

mmm i 'Cf^ML/cigv^^u<i:l^1ic/;)f^ti:^*ffi^ffli^TG 

io.^^^v ^mmwm : 2 ^^t^its^TKii^^^ 
30 Lz/co c<D±^cK2E^#?£ccj: 0 A I Ki\^mmm : 5 ^ 

mf&L. ELaR^Srf^lSU/Co C(DEL^^CD2 5 0 
V. 1 kHzfgaB#tcfcliria]«^^i^g8 0 0 cd/ 
m'cotafeEL3&n#6n/Co Ga,03 : Mnm^f*3BJ* 

[0012] 

40 ur:x-nt*':7A (E u) mnmit^ v v v^^a cy, 

03:Eu) ;a, Zn, (Si. Ge)04:Mn: 
b. *5<J:0'BaMg A 1 xoOw : Eu : 0<O2>W^^\% 
fflU. ::^i5";->EnPJfifc?:«l^r?SsimBaT i 0,-fe 
l^j-tcipiO. 2mm. SS50mm. il§ 
0. 0 1 ramCD;^ h-^ A. : B. :C*HI<5:L/ 
r-en^ni Offl^^'N'^ ->:::.> yL/cCA^e>^^U. B 

aT i 0,^^i:$wm'f)\^o:>7.Vy^v'^^^-^^^{%m, 

cf^jji^iS 0 O'C-C mPololSliaS^ifeL. a. b. c?&>6 
50 m^Sn^iftSS^S^JfJ^cU/Co ^<D±(tC-77.^^m 



(S) 



tcTJUs -•i'Ags/jDUftffiie (z no : A 1 ) mmmm 

L. Etm^^i'mUit. C©ELfST-*2 5 0 V. 1 
kHz-elBS!iL/Jt<tC5. a. b, c Sil^Tji^-en-eti 
9S^. It. Wfe-CSvSOO. 1 0 00, 1 2 0 cd/m 
'CDjEI3lc»SW#e>nfc. i^a. a. b. cCDi|i<OJ!f?rl,^ 
•r*l4>0. 0 5mm<bL/t:±fBil5l«<D:^i4-CEL^^ 

^jt^rML//c. i^a. ±ie^^m{*Ba T i 0,-fe7 5 y 10 

h©Rt3«)K:'f ^y-i/A^KfLiBs ( I TO) mm 

mmm c&mmm) ?:=i--7-^ >ybfctf'7:^mm-p^ 

I TOfftT;l'5:^S«{cat}ft^-CtSai5l«<DfSI^ 

•7-<7"-'N*-5?->©f«ito»){CitS0. 02mm©55s. 

fS)^®l?:^n^n}^E£L/Tf'PSL;rcEL^^?r ±16151 20 
fil©jglKi«:J:«3ll3K3i±yt:<i:C5. a. b. clUB#^i(r 

n^r . ± i tiijig«tc mmvit a esc » jsietfeccm a 
[0013} :^mmt±sz'mmm(<cmhtii> 

etc. ±g2SySfJrpl)^KL/cZ n O : A I iSH^iSSIlW 

9\\.cmu^ isno,) m^p-oi^'^)^ -mmim < i 30 
TO) mm<DMmmmm=kmm-rictit-\ii(^mL^ 
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: OrBaT i Oj*Ba^Ufc. 036>0. StiSflB^llW. 
i£:>-rLt.B aT i 0,-C*i:i;^«^tt». 
[0014] 

[f6HJ©«6^] *^l«tcj:4atf . fie*. E L3R^©?I^6 

if9^*i*^}f!F o r t, ^ s iifa°caii5$Se^tt ^ © * s r 

[i^ffi©@^%i$iBj] 
[01 1 ~ 

CHS] ■.^^micj:^ELm^(Dmmm&m 

I ■ 
2 
3 
4 
5 



im2] 



5B yt 
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F ^ A (##) 3K007 AB02 AB03 AB04 AB18 CAOl 
CA02 CA04 CBOl DA04 DMS 
DBOO DB02 DC02 DC04 ECOO 
ECOl FAOl FA03 
5C094 AA08 AAIO AA38 AA43 AA44 
AA60 BA28 CA24 EB02 FB02 
GBIO 



